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Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 


In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with, the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 
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pic, P.L.C. or PLC. 


Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 
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Im provements in or Relating to Bearings 

The present invention relates to beatings primarily, but not 
exclusively for use in integrated steering pivot packages for the driving 
and steering axle of, for example, agricultural or industrial vehicles- 
According to a first aspect of the present invention there is 
provided a bearing having a radially inner cone defining a 
circumferentiaBy extending inner raceway, a cage retaining therein at 
spaced locations rolling elements which contact the inner raceway, the 
cage being retained relative' to the inner cone by means of a clip 
connection. 

Preferably an outer cone defining a circurnferentially extending 
outer raceway is also provided, the outer raceway engaging the rolling 
elements* Conveniently, the rolling elements are tapered rollers. 

In some arrangements the inner cone is formed integrally as part 
of a pivot pin. 

It is a preferred feature that the clip connection is constituted by 
resilient radially inward projections provided at spaced locations around 
the large end of tbe cage, the projections being received in a 
circumferential groove in the large outside diameter of the inner cone. 
Normally the large axial end of the inner raceway has a circumferential 
rib against which the rolling elements engage and the circumferential 
groove is provided immediately axially behind the rib. 

According to a second aspect there is provided an integrated 
steering pivot incorporating a bearing as described above where the inner 
cone is formed integrally as part of a pivot pin, the pin having a flange at 
its end remote from the narrow end of the inner cone, the flange having a 
number of holes for facilitating attachment to a support arm 

Embodiments of die present invention will now be described in 
more detail, the description making reference to the following drawings in 
which: 
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Figure 1 is a vertical cross-section through one end of a driving 
and steeling axle, ideally for agricultural or industrial vehicles, 

Figure 2 is a cross-section in isolation of an integrated steering 
pivot illustrated in figure 1 , 

Figure 3 is a cross-section of a pivot pin incorporated in the 
steering pivot of figure 2, 

Figaro 4 is a perspective view of a roller cage utilised in the 
present invention, and 

Figure 5 is a cross-section similar to figure 2 of an alternative 
embodiment 

In figures 1 to 4 there is shown a generally known integrated 
steering pivot package 10 for the driving and steering axle 1 1 of a vehicle 
which may, for example, be agricultural or industrial. In such an 
arrangement there are a pair of integrated steering pivots 1 2 at each end of 
the axle 11, each pivot 12 being secured with respect to a support arm 13 
by means of bolts 14 which extend through respective holes in a flange 
portion 15 at one end of a pivot pin 16, 

Bach pivot pin 16, made for example from steel, has at its other 
end an integrally formed inner cone section 17 which provides an inclined 
inner raceway 18 for a set of tapered rollers 1 9. The rollers are retained in 
a roller cage 20, made for example from a suitable polymer compound. 
At the large end of the inner raceway, nearer the flange portion 15, is a 
peripheral rib 21 which acts as an abutment for the rollers 19. Further 
towards the flange IS and immediately beyond the peripheral rib 21 is an 
annular groove 22. 

The cage 20 is largely conventional hi appearance having a narrow 
end 33, a large end 24 and a series of openings 25 spaced around its 
periphery for receiving the rollers 19. At the large end 24 there are a 
number of resilient inward projections 26 at spaced locations around the 
periphery. The cage 20 is clipped on to the pivot pin 16 by means of the 



projections 26 moving resiliency past the rib 21 and engage in the 
annular groove 22 behind the rib 21. Urn retention of the cage 20 and 
associated rollers 19 relative to the inner cone section 17 means that it is 
not necessary to provide a further rib, as is conventional, at the small end 
of the inner raceway, that is at the end of the inner raceway most remote 

from the flange 15. 

Each pivot 12 also provides an outer cone 27 which provides an 

inclined outer raceway 28 for engagement with the rollers 19 in a 

conventional manner, the outer cone 27 being connected to a further 

component of the vehicle which has not been shown. 

In figure 5 there is shown a steering pivot pin 112 having a pivot 
116 similar to that Shown in figures 1 to 3 (hke parte having a prefix 'I s ). 

]h this embodiment mere is an axial extension 150 remote from the flange 
115. The extension 150 has an axial groove 151 for receiving a sensor 
(not shown) such as a speed sensor. 

It will be appreciated that the number and precise form of the 
projections 26 is a matter of design choice but in me ilhxstrated 
embodiment there are ten eqmspaced projections for a twenty roller cage, 
i.e. two rollers per projection. In addition me projections 26 have been 
located at the junctions of every other axial divider 29 and the large 
peripheral ring 30 defining the cage 20, but alternatives could be 
envisaged. Suitable modifications would be possible to accommodate 
cages of different size and construction. 
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